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ABSTRACT

An experiment was conducted on the chemical cobifigtiof avermectins and chitin synthesis inhibstavith
common fungicides against Spodoptera litura Theylo€ the insecticides viz., abamectin, emamectin depz
novaluron and lufenuron against S. litura was detered as 210.23, 102.12, 350.45 and 453.78 pprpectsely,
whereas the fungicides viz., mancozeb, chlorthhland carbendazim recorded E&values of 97.0, 1.16 and 40.94
ppm respectively. The test fungicides were nort taxiS. litura. Of all the insecticide — fungicidembinations
studied on the larval mortality of S. litura, thensbination of emamectin benzoate with carbendazither LG,
values recorded maximum antagonism. Equivalism etmerved in the combinations, abamectin with magizoz
emamectin benzoate with chlorothalonil, lufenuroithwnancozeb and lufenuron with chlorothalonil &eir
respective L& values. All other combinations showed varied degtef synergism and antagonism.

Keywords: Spodoptera lituraCompatibility, Insecticides and Fungicides

INTRODUCTION

Combined applications of insecticides and fungisid®y result either in synergism or antagonism betwthem.
Synergism is produced when the association of flidgs with insecticides leads to a joint actiort feasuperior to
the arithmetical sum of actions exercised by thglsi fungicide or insecticide. Antagonism is thexdition found
when the efficacy of the association is below thithmetical sum of actions expressed by the siffigihgjicide or
insecticide. The combination of monocrotophos witancozeb showed decreased insecticidal activitinageed
cotton bug (Lakshminarayana and Subbaratnam, 2008gn the pesticide mixture yields neither increlaser
decreased effect to the arithmetical sum of actexpgessed by them when used alone, such condtisaid to be
showing independent effect upon mixing.

Compatibility of insecticides with fungicides ag&tiSpodoptera litura

Avermectins are macrocyclic insecticides with laexitity to non-target organisms and the environmélititin

synthesis inhibitors are known to influence theeats by inhibiting or interfering with chitin deptisn during and
after moult and are referred as insect specifiedtisides. They are recommended for use againg spectrum of
lepidopteron pests attacking the foliage and fruitserefore, it is felt essential to test thesecHjmeinsecticides
which are relatively safer to non target organismd environment, and fit in integrated pest managgniPM, for

their efficacy when mixed with fungicides before@enmending them in combination with any of the ficidges.

MATERIALS AND METHODS
Investigations were conducted during 2009-10 in fhepartment of Entomology, College of Agriculture,

Rajendranagar, Hyderabadkor evaluating the biological effectiveness of oigédes in combination with
fungicides, tobacco caterpilla&8podoptera lituravas used as test insect.
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S. lituralarvaewere collected from a field and was maintainedhia faboratory. Third instar larvae 8f litura of
same size and age were selected for bioassay mqres. For testing the toxicity of insecticidesn@oagainst
larvae ofS. liturg the larvae were exposed to insecticides by usiiggopipette. Wide range concentrations were
selected for determining the kgvalues of insecticides. Based on that, narrowearancentrations were used with
three replications having 10 larvae per replicatiObservations on mortality were recorded at 24ad8 72 hrs
intervals after the treatment.

Later, the LG, of insecticides were mixed with different concatitins of fungicides which were selected based on
the recommended dose for disease control in the die the basis and 2 lower and 2 higher to themetended
dose. The larvae d&. liturawere exposed to these mixtures in the same walessribed earlier for insecticide
alone. Synergism, antagonism and no effect wassssden respect of toxicity of insecticide to testect when
mixed with fungicide.

Four insecticides, Abamectin (Dynamite, 1.9% EC).8t19%, Emamectin benzoate (Proclaim 5% SG) &204)
Novaluron (Rimon 10% EC) at 0.01% and Lufenurorgi® 5.4% EC) at 0.01% and for fungicides, Mancozeb
(Dithane M- 45) at 0.25%, Carbendazim (Bavistin 50¢®) at 0.10% and Chlorothalonil (Kavach 75%WP) at
0.20% were selected for the study.

Compatibility of insecticides with fungicides agsti®podoptera litura

Spodoptera lituravas exposed initially to a wider range of conceitrs and mortality is recorded. A series of
concentrations of narrow range were selected t@twthie test insect was again exposed. The sameduar was
repeated till mortality is in a range of 20.0 ta@@er cent is obtained. The narrow range conca@oriaof selected
insecticides which gave mortality in the above mm@ge Abamectin(350, 300, 250, 200, 150, 100 angB0)
Emamectin benzoate(180, 160, 140, 120, 100, 8068ndpm), Novaluron(600, 500, 400, 300, 200 and1a®)p
and Lufenuron(900, 700, 500, 400, 300 and 200 ppm).

The data obtained in various experiments weressi@dlly analyzed by using Completely Randomizedsibe
(CRD) as per procedure suggested by Snedecor artt@0(1967) and Panse and Sukhatme (1978).

RESULTS AND DISCUSSION

Effect of insecticides alone on the mortality o8. litura

From the table 1, it shows that the mortality of9®9 82.60, 77.33, 67.22, 43.00, 35.20 and 30.66cest was
recorded at concentrations of 350, 300, 250, 2680, 100 and 50 ppm, respectively as against niltadity in
control. It is evident from the data that the mligtadecreased steadily with the decrease in canagon of the
insecticide. By subjecting the corrected mortadififa to probit analysis (Finney, 1952), the;4 @alue of abamectin
against the test insect was found to be 210.23 fv@.population of the test insect was homogensusvaenced
by heterogeneity test.

The mean of corrected mortality percentages recowae 80.00, 73.33, 66.66, 60.00, 46.66 and 3&.a®0, 160,
140, 120, 100 and 80 ppm concentrations of emambetzoate, respectively. From the data it wag ¢hed there
was a steady decrease in mortality of the testtnséh decrease in concentration of the insecticithe LG, of
emamectin benzoate agaiSstliturawas found to be 102.12 pprist the concentrations of 600, 500, 400, 300, 200
and 100 ppm, themortality of S.litura recorded was 77.35, 67.45, 52.63, 47.44, 30.32 zhd2 per cent,
respectively.

The mortality decreased progressively with the el@se in concentrations of insecticide. The;dM@lue of the
novaluron againss.litura was established to be 350.45 ppm. The chi-sqesteiridicated that thS.litura larval
population used in this study was homogeneotss (.220).

The per cent mortality of insect larvae recorded wé.66, 63.33, 53.33, 46.66, 36.66 and 23.33 @t 00, 500,
400, 300 and 200 ppm concentrations of lufenurespectively. The mortality of the test insect

Compatibility of insecticides with fungicides agsti®podoptera litura

in control was nil. There was gradual decreaseantatity with the decrease in concentration ofitheecticide. The
lethal concentration for affecting 50.0 per cerit &f the insect larvae (L&) was found to be 453.78 ppm. The
populations of the test was homogenous as considgreeterogeneity tesf €0.762) [Table 1).
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Effect of insecticides in combination with fungicis at their LCso values on mortality ofS. litura

From the table 2, the fungicides carbendazim ardrathalonil enhanced the insecticidal activity ailfamectin
(LCsg) which resulted in increasing in mortality &. litura larvae to 56.67 and 63.33 per cent respectively.
However, mancozeb showed no change in the insgaticctivity of abamectin. Suggesting that all theee
fungicides were compatible with abamectin at theds, concentrations, as there was no significant reduocitn
mortality of S. litura larvae compared to abamectin when used alone.l&Biraguivalism was observed by
Undirwadeet al. (1993) when maneb at 0.25 per cent was applieginbination with insecticides, dimethoate at
0.03 per cent (or) monocrotophos 0.06 per cenypernethrin at 0.0075 per cent against boll worfastation on
buds of cotton. However, abamectin 210.23 ppm imhioation with carbendazim (40.94 ppm) and chlaatathil
(1.16 ppm) caused 56.67 and 63.33 per cent mgrtalith enhanced insecticidal activity significantver
abamectin LG, alone exhibiting synergism.

Emamectin benzoate (102.12) ppm in combination Vithgicide viz., chlorothalonil 1.16 ppm concenivat
recorded 53.33 per cent larval mortality, which veaspar to the emamectin benzoatesd.@lone. The results
showed that these fungicides exerted no effecthenirisecticidal activity and also compatible witimaamectin
benzoate. The per cent corrected mortalities of neeeéin benzoate in combination with carbendazird an
chlorothalonil was higher than the per cent coaéanortality in emamectin benzoate 102.12 ppm (@®)0at its
LCsovalue, indicating synergism and while emamectinZoate with mancozeb showed 43.33 per cent maortalit
which was significantly less than emamectin bereaddne at L&,

The fungicidesviz, mancozeb (97.0 ppm), chlorothalonil (40.94 ppmjbeadazim (40.94 ppm) (Lg enhanced
the insecticidal activity of novaluron 350.45 pprhem studied again&. lituralarvae by recording 54.44, 62.66 and
64.44 per cent mortality exhibiting synergism. $amiresults were documented by Krishnaiah and Red€92)
when IBP (0.048%) was combined with monocrotoph0$5%) against BPH, with increased mortality.The
combination of lufenuron (453.78 ppm) with carbezida(40.94 ppm) recorded lower per cent correctedtality
values when compared with lufenuron alone, indigggntagonistic activity and the

Compatibility of insecticides with fungicides agstiSpodoptera litura

combination of lufenuron (453.78 ppm) + mancozeh{$pm) and lufenuron (453.78 ppm) + chlorothdl¢hil6
ppm) exhibited no effect. To corroborate thesdifigs, information pertaining to the efficacy ofaatectin in
combination with fungicides is not available. Howevearlier reports indicated the decreased efficdccertain
insecticides in combination with fungicides, and leeen attributed to antagonism. (Sreedhataal., 1981 and
Saini and Ramesh, 1982)able 2).

Effect of insecticides (LGg) in combination with fungicides at different concatrations on mortality of S.
litura

Abamectin (210.23 ppm) in combination with mancoaékhree concentrations resulted in increasedatityrafter
72 h of exposure. The per cent mortalitySofliturarecorded by abamectin k&in combination with mancozeb was
56.67, 63.33 and 70.00 per cent each at 1875, @60(3B125 ppm. Thus, abamectin in combination wimcozeb
was compatible and synergistic by recording high qent mortality ofS. litura at all test concentrations, which
were significantly differ to that of abamectin {f&lone. The results were in accordance with thertef Ali and
Singh (2003) who documented that synergistic aatfoendosulfan (0.07%) when combined with mancdfep%)
by recording 20.80 and 15.35 per cent mortalitgefamum capsule borer and gall fly, respectivebgasnst 11.73
and 10.00 per cent without mancozeb (0.2%). Simisults of increased synergism with increaseoimcentration
of mancozeb in combination with abamectin was reggbby Dikshitulu and Subbaratnam (1996) in comtima
with permethrin at 2.1 ppm concentration gh)Gagainst red cotton bug on cott@rable 3).

Though carbendazim alone was non toxiStlitura, in combination with abamectin 210.23 ppm {p)Che per cent
mortality recorded was higher than abamecting&one. It showed that the synergistic interactietween these
two components resulted in enhanced insecticidtvigcwhich increased with the increase in concatidn of
carbendazim by recording minimum of 70.00 per @t maximum of 83.33 per cent mortality at 750 4880
ppm concentrations in combination with abamecti@s(). The combination of abamectin 210.23 ppm £f)Qvith
carbendazim 1250 ppm was significantly superior dkie two treatment combinations which were attpagach
other. Undirwadeet al. (1993) reported the synergistic nature of monagpbbs (0.06%) in combination with
carbendazim (0.1%) with reduced per cent incideridmll worm on buds of cotton plants. Abamecti®23 ppm
(LCsq) recorded no change in the insecticidal activihew

Compatibility of insecticides with fungicides aggtiSpodoptera litura
combined with chlorothalonil at 1875 ppm conceiiraby recording 46.66 per cent mortalitySfitura which was
on par to abamectin Lgalone, exhibiting equivalism. However, in combioatwith chlorothalonil at 2500 and
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3125 ppm, abamectin 210.23 ppm E)Crecorded less mortality of 40.00 and 33.33 pent ¢arvae ofS.litura,
respectively. This indicated that the interactieads to antagonism by reduced insecticidal actvitpbamectin.
The combination of non-systemic affect of insedicifungicide Karathane (0.1%) did not affect theeticidal
activity of abamectin (0.07%) showing equivalisnm&la and Lal, 1989) when tested on pea pod Wdisle 3).

Emamectin benzoate 102.12 ppm showed antagonisdmmdhcozeb at varied concentrations agaiSstlitura A
minimum of 26.66 and maximum of 36.67 per centdamnortality was recorded by emamectin benzoate in
combination with mancozeb at 3125 and 1875 ppnpe#/ely. The data clearly indicates antagonistiture of
mancozeb to emamectin benzoate which increased wwitease in concentration and the components were
incompatible.

The information pertaining to the toxicity of emaatie benzoate in combination with fungicides is aotilable.
However, previous reports indicated that the amegc nature of fungicides when mixed with inseictes was
increased with increase in components and shovesaipatibility when tested against brown plant haodpeakash

and Srivastava, 1992). The insecticidal activitfXd2.12 ppm) increased when mixed with carbendaivarious
concentrations (750, 1000 and 1250 ppm) ag&ndftura. The components were compatible and enhanced the
insecticidal property of emamectin benzoate.

Chlorothalonil at different concentrations when tamed with emamectin benzoate 102.12 ppm showed
compatibility without negatively affecting the irtdieidal activity agains$.litura. The mortality recorded was at par
in combinations containing lower concentrationschlorothalonil (1875 and 2500 ppm) and emamectimzbate
when used alone. Documented information is notlalvigi(Table 4).

Mancozeb enhanced the insecticidal activity of haem 350.45 ppm (L&) in varied degree at different
concentrations. Novaluron showed enhanced mortafitg. litura larvae which was minimum of 60 per cent and
maximum of 63.33 per cent in combination with maretmat 1875 and 3125 ppm concentrations, respéctiviee
combination of novaluron with mancozeb at 2500 a8@d5 ppm was statistically superior than novaluested
alone. However, the present results vary with éfidikshitulu (1985) who reported that

Compatibility of insecticides with fungicides agstiSpodoptera litura
certain insecticide — fungicidal combinations résdilin synergism but it decreased with increaseteuatration of
carbendazim.

Novaluron 350.45 ppm (L) showed antagonistic effect upon mixing with cadezim at concentrations of 1000
and 1250 ppm by recording 40.0 and 40.0 per centafity of S. litura larvae, respectively. While lowest
concentration of 750 ppm with novaluron neitherré@@sed nor decreased the mortality. To corrobdtaee
findings, information pertaining to efficacy of raduron with carbendazim is not available. Howe\atier reports
indicated that there was antagonism at lower cdnagons and synergism at higher concentrationsi{i$at al.,
1998). The fungicide chlorothalonil was compatiatel exhibited equivalism with novaluron 350.45 pf@s,) at
1875 ppnS. litura. The per cent mortality recorded was 50(0@ble 5).

Mancozeb at concentrations of 1825, 2500 and 3125 ¢hid not alter the insecticidal activity of lufmon 453.78
ppm when tested againSt litura The per cent mortality recorded were 50.0, 50 %3.33, respectively with the
above concentrations indicating independent effetthe components even when combined togetheitrSat al
(1998) assessed the efficacy of carbofuran (2 gfkgpombination with mancozeb (3.0 g/kg) by applythem as
seed treatment to stored groundnut against starstiCprcyra cepholonicand seed borne fungi and reported that
the combination did not affect the activity of imiual components by recording similar larval mbtyaof test
insect.

Lufenuron 453.78 ppm L{ showed enhanced insecticidal activity in variedyrdes when combined with
carbendazim at different concentrations. The pert ceortality data indicated that the interactiorsuleed in
synergism by recording higher mortality to a maximaf 70.00 and a minimum of 63.33 per cent. Howewer
enhanced effectiveness recorded when combineadvat lconcentration (750 ppm) of carbendazim. Man¢2a05)
reported that chlorothalonil at 3125 ppm conceitratesulted in maximum enhancement of insecticidilvity of
lufenuron 353.78 ppm (L§g) when it recorded 73.33 per cent mortality ®f litura Lufenuron (453.78 ppm)
recorded significantly higher per cent mortality ®f litura in combination with chlorothalonil at 2500 and 312
ppm concentrations i.e. 53.33 and 56.66 per capedively as against 50 per cent when lufenurog, With all
concentrations and exhibiting good compatibilitythwsynergism. However, at 1875 ppm of chlorothd)athiere
was no variation in toxicity of lufenurgiTable 6).
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Table 1: Effect of insecticides on the mortality ofSpodoptera litura

S.No Concentrations of Insecticides Mean mortality over control Heterogeneity Regresfsion LCso_ (F_iducial
- (ppm) (%) equation limits)
Abamectin
1 350 89.99
2 300 82.60
3 250 77.33
4 200 67.22
5 150 43.00 2 _ _ 210.23
6 100 35.20 #=0773 Y=1.8510+0.37X (79.591-228.267)
7 50 30.66
Emamectin benzoate
1 180 80.00
2 160 73.33
3 140 66.66
4 120 60.00 2_ _ 102.12
5 100 46.66 #=1672 | Y=-4.90+ LISIXH 67 877.94.783)
6 80 36.66
Novaluron
1 600 77.35
2 500 67.45
3 400 52.63
350.45
) 300 47.44 2=1.220 Y=0.07702+ 301.2573-
5 200 30.32 0.42873X (301257 h
6 100 24.12
Lufenuron
1 900 76.66
2 700 63.33
3 500 53.33
4 400 46.66
2_ _ 453.78
5 300 36.66 #=0.762 Y=-6.44+1.05X | (374 716.532.792)
6 200 23.33
Control 0.0

Table 2: Effect of insecticides in combination withselected fungicides at their LG values on mortality of

S. Litura

Treatment. No. |

Treatments (Concentration in ppm)

| Corected mortality at 72 h after treatment(%)

Abamectin

1 Abamectin 210.23 ppm + mancozeb 97.0 ppm 50.900¢F
2 Abamectin 210.23 ppm + carbendazim 40.94ppm 5@.8:B4Y
3 Abamectin 210.23 ppm + chlorothalonil 1.16 ppm .38352.77)
4 Abamectin 210.23 ppm (L) 50.00 (45.00)
S.Em+ 1.665
C.D. (0.05%) 3.309
Emamectin benzoate
1 Emamectin benzoate 102.12 ppm+ mancozeb 97.00 ppm 43.33 (41.15)
2 Emamectin benzoate 102.12 ppm + carbendazindgfrd 66.66 (54.44)
3 Emamectin benzoate 102 12 ppm +chlorothalohb ppm 53.33 (47.0D)
4 Emamectin benzoate 102.12ppm £)C 50.00 (45.00)
S.Em+ 1.44
C.D. (0.05%) 3.37
Novaluron
1 Novaluron 350.45 ppm + mancozeb 97.0 ppm 54.98%Y
2 Novaluron 350.45 ppm + carbendazim 40.94ppm 656M8]
3 Novaluron 350.45 ppm+ chlorothalonil 1.16 ppm .484(56.91)
4 Novaluron 350.45 ppm (L) 50.00 (45.00)
S.Em+ 0.74
C.D. (0.05%) 1.88
Lufenuron
1 Lufenuron 453.78 ppm + +mancozeb 97.0 ppm 505000
2 Lufenuron 453.78 ppm + carbendazim 40.94ppm 3@6M07
3 Lufenuron 453.78 ppm + chlorothalonil 1.16 ppm .080(45.00)
4 Lufenuron 453.78 ppm (L&) 50.00 (45.00)
S.Em+ 1.33
C.D. (0.05%) 3.36

Figures in parentheses are angular transformed &slu

Figures indicated by same letters are not signiftbadifferent from one another as per DMRT
C.D. (0.05%): critical difference at 5 per centév
SEmz: Standard Error of Mean
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Table 3: Effect of abamectin (LGg) in combination with different concentrations of mancozeb againss. Litura

Treatment. Treatments Corrected mortality
No. (Concentration in ppm) at 72 h after treatment
(%0)
Abamectin + mancozeb
1 Abamectin 210.23 ppm+ mancozeb 1875 ppm 56.622%9
2 Abamectin 210.23 ppm + mancozeb 2500 ppm 68232
3 Abamectin 210.23 ppm + mancozeb 3125 ppm 7000203
4 Abamectin 210.23 ppm (L) 50.00 (45.00)
S.Em+ 1.22
C.D. (0.05%) 2.22
Abamectin + carbendazim
1 Abamectin 210.23 ppm+ carbendazim 750 ppm 7GOM1Y
2 Abamectin 210.23 ppm+ carbendazim 1000 ppm 7(5330Y
3 Abamectin 210.23 ppm+ carbendazim 1250 ppm 8333195
4 Abamectin 210.23 ppm (L§) 50.00 (45.00)
S.Em+ 0.78
C.D. (0.05%) 1.87

Abamectin +chlorothalonil

1 Abamectin 210.23 ppm-+chlorothalonil 1875 pgm  46.66 (42.9D)

2 Abamectin 210.23 ppm+chlorothalonil 2500 ppm 0Q38.74)

3 Abamectin 210.23 ppm-+chlorothalonil 3125 ppm 333.939

4 Abamectin 210.23 ppm+ (5§ 50.00(45.00)
S.Em+ 1.79
C.D. (0.05%) 2.62

Table 4: Effect of emamectin benzoate (L&) in combination with different concentrations of nancozeb againss. Litura

Figures in parentheses are angular transformed &alu
Figures indicated by same letters are not signiftbadifferent from one another as per DMRT
C.D.(0.05%): critical difference at 5 per cent léve

SEmz: Standard Error of Mean

Treatment. Treatments Corrected mortality
No. (Concentration in ppm) at 72 h after treatment
(%)

Emamectin benzoate + mancozeb

1 Emamectin benzoate 102.12 ppm+ mancozeb 1875 ppn| 36.67 (37.29)

2 Emamectin benzoate 102.12 ppm+mancozeb 2500 ppm 30.00 (33.00)

3 Emamectin benzoate 102.12 ppm+mancozeb 3125 ppm 6.66 223.88)

4 Emamectin benzoate 102.12 ppm £))C 50.00 (45.00)
S.Em+ 0.71
C.D. (0.05%) 2.04

Emamectin benzoate + carbendazim

1 Emamectin benzoate 102.12 ppm+ carbendazim 7%0 pp 46.66 (46.22)
2 Emamectin benzoate 102.12 ppm+carbendazim 1080 pj 50.00 (47.7P)
3 Emamectin benzoate 102.12 ppm+carbendazim 1280 py 56.66 (57.49)
4 Emamectin benzoate 102.12 ppm £)C 50.00 (45.00)
S.Em+ 0.57
C.D. (0.05%) 1.01
Emamectin benzoate +chlorothalonil
1 Emamectin benzoate 102.12 ppm + chlorothalorbl&m 4555 (43.27)
2 Emamectin benzoate 102.12 ppm + chlorothaloriiD3%m 53.33 (51.42)
3 Emamectin benzoate 102.12 ppm + chlorothalorib3ipm 56.66 (54.42)
4 Emamectin benzoate 102.12 ppm £))C 50.00 (45.00)
S.Em+ 141
C.D. (0.05%) 2.38

Figures in parentheses are angular transformed &alu
Figures indicated by same letters are not signiftbadifferent from one another as per DMRT
C.D.(0.05%): critical difference at 5 per cent léve

SEmz: Standard Error of Mean
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Table 5: Effect of novaluron (LCse) in combination with different concentrations of mancozeb againss. Litura

Corrected mortality
at 72 h after treatment

Treatment. Treatments

No.

(Concentration in ppm)

(%)

Novaluron + mancozeb

1 Novaluron 350.45 ppm +mancozeb 1875 ppm 60.001%6
2 Novaluron 350.45 ppm +mancozeb 2500 ppm 60.0@251
3 Novaluron 350 45 ppm +mancozeb 3125 ppm 63.32058
4 Novaluron 350.45 ppm (L) 50.00 (45.00)
S.Emz 1.56
C.D. (0.05%) 3.02
Novaluron + carbendazim
1 Novaluron 350.45 ppm + carbendazim 750 ppm 4Q322%
2 Novaluron 350.45 ppm + carbendazim1000 ppm 4B8Q@2}f
3 Novaluron 350.45 ppm +carbendazim1250 ppm 4®BBBGY
4 Novaluron 350.45 ppm (Lg) 50.00 (45.00)
S.Em+ 1.58
C.D. (0.05%) 3.07
Novaluron +chlorothalonil
1 Novaluron 350.45 ppm + chlorothalonil 1875 ppm .080(46.919
2 Novaluron 350.45 ppm + chlorothalonil 2500 ppm .666(52.74)
3 Novaluron 350.45 ppm + chlorothalonil 3125 ppm .666(52.22)
4 Novaluron 350.45 ppm (L) 50.00 (45.00)
S.Em+ 145
C.D. (0.05%) 3.11

Figures in parentheses are angular transformed &alkigures indicated by same letters are not sicanitly different from
one another as per DMRT
C.D.(0.05%): critical difference at 5 per cent léve
SEmz: Standard Error of Mean

Table 6: Effect of lufenuron (LCsg) in combination with different concentrations of mancozeb againstS. Litura

Treatment. Treatments Corrected mortality
No. (Concentration in ppm) at 72 h after treatment
(%)
Lufenuron + mancozeb
1 Lufenuron 453.78 ppm + mancozeb 1875 ppm 50.068
2 Lufenuron 453.78 ppm + mancozeb 2500 ppm| 50.00+¢%F
3 Lufenuron 453.78 ppm + mancozeb 3125 ppm 53.85
4 Lufenuron 453.78 ppm (L&) 50.00 (45.00)
S.Em# 1.56
C.D. (0.05%) 3.09
Lufenuron + carbendazim
1 Lufenuron 453.78 ppm + carbendazim 750 ppmn 5@1827)
2 Lufenuron 453.78 ppm + carbendazim 1000 ppm 6&63 7Y
3 Lufenuron 453.78 ppm + carbendazim 1250 ppm 7@E0R9Y
4 Lufenuron 453.78 ppm (L&) 50.00 (45.00)
S.Em# 1.75
C.D. (0.05%) 3.06
Lufenuron +chlorothalonil
1 Lufenuron 453.78 ppm-+chlorothalonil 1875 ppm 33348.63)
2 Lufenuron 453.78 ppm+chlorothalonil 2500 ppm 33/31.42)
3 Lufenuron 453.78 ppm+chlorothalonil 3125 ppm b657.49)
4 Lufenuron 453.78 ppm (Lg) 50.00 (45.00)
S.Em+ 1.35
C.D. (0.05%) 3.62

Figures in parentheses are angular transformed &slBigures indicated by same letters are not sicanitly different from
one another as per DMRT
C.D.(0.05%): critical difference at 5 per cent léve
SEmz: Standard Error of Mean
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